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a and the numerous other articles—too 
®. many to mention here. 
a But you must anticipate your supply 


early to secure the articles desired as 
the holiday stock rapidly becomes lim- 
ited as to variety on account of the 
heavy demands upon it. 


Experience of past seasons has demon- 
strated that dealers with the greatest - 
variety to select from have had most 


successful years. a 
Get in your order now; have the goods \ 
on hand early in the season that your oy 
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articles and make up their minds as to 
the selection of gifts. 


PACIFIC STATES | 
ELECTRIC CO.‘ 


The Modern Electrical Supply House 


Distributors for the 
Pacific Coast 






ez 


LOS ANGELES * 
OAKLAND 
PORTLAND 

SAN FRANCISCO 
SEATTLE 





[Vol. XXXV—No. 23 


INDIANA RUBBER AND 
INSULATED WIRE CO. 


Paranite Rubber Covered Wires 
and Cables 


=“ PARANITE"= 


More Than Code Requires 


Underground, Aerial, Submarine 
and Inside use 


Telephone, Telegraph and 
Fire Alarm Cables 


FACTORY AND GENERAL OFFICES 
JONESBORO, IND. 


Chicago Office, 210 So. Desplaines St. 


Chicago, Illinois. 


FOBES SUPPLY COMPANY, Agents 


Portland, Oregon Seattle, Washington 










CHOICE 


OF 


Four Routes 


wee | LA 


NEW ORLEANS — OGDEN — PORTLAND — EL PASO 
“SUNSET ROUTE’ Two Daily Trains to New Orleans 









SUNSET 
OGDEN & SHASTA 
























Along the Mission via Los Angeles, Tucson, El 
re. ve ae Paso, San Antonio and Houston, 
the ixleland oO ‘ . 2 = ae 
Sone and. Stary. Connecting with Southern Pacific 


Steamers to New 
Four Daily Trains to Chicago via 
Ogden and Omaha, or Denver, 
Kansas City and St. Louis. Short- 
est and Quickest Way East. 
Four Daily Trains to Portland, 


” York. 

“OGDEN ROUTE . 

Across the Sierras and 
over the Great Salt 
Lake Cut-off. 


“SHASTA ROUTE” 


Skirting majestic 


Mount Shasta and Tacoma and “Seattle through 
= the Sis! Oregon and the Pacific North- 
Eee west 

sé P o” . 

‘EL PASO ROUTE Two Daily Trains to Chicago and 
The Golden State St. Louis via Los Angeles, Tuc- 


Route through the * > af 
Southwest. son, El Paso and Kansas City. 


Southern Pacific Service Is the Standard 
Best Dining Car in America 
Burning Engines—No Cinders, 

No Annoying Smoke 


Oil No Smudge, 


Awarded Grand Prize for Railway Track, Equipment, Motive Power 
and Safety-First Appliances, San Francisco Exposition, 1915. 


For Fares and Train Service, Ask Southern Pacific Agent 


Flood Building Palace Hotel 
Third St Station Ferry Station 




















DEC -7 1915 


OiB344215 








VoLuME XXXV SAN 


JOURNAL OF ELECTRICITY 


POWER AND GAS 


Devoted to the Gonversion, Transmission and Distribution of Energy 


FRANCISCO, DECEMBER 4, 





1915 


NuMBER 23 


[GopyriGuT 1915 spy TECHNICAL PUBLISHING COMPANY] 


DIESEL ENGINE PRACTICE 


BY J. E. MEGSON AND H. S§. 


(This article is the first of a series explaining the theory and operation of Diesel 
[his installment deals with the history of 


America. 
Editor.) 


Historical. 

Interest in the Diesel engine is so widespread 
and the questions presented so varied that it may be 
well to review the early history of this remarkable in- 
vention. 


JONES. 


engines 1m 


the engine and cxlpains wv it operates —The 


he would not have been so persistent with the actual 
construction of the engine. So we find the calcula- 
tions of an engineer coupled with the persistence of 
a genius as responsible for this epoch-making in- 
vention. 





Diesel 


Engines Exhibited at 


The Diesel engine was invented in 1892 by the 
late Dr. Rudolph Diesel of Munich, Germany. ‘The 
invention was the result of years of painstaking labor, 
and the one point that stands out most clearly is that 
had not Diesel been so positive regarding the cor- 
rectness of his mathematical and thermal calculations 


the Panama-Pacific International Exposition. 


In the first Diesel engine, constructed in 1893, the 
piston was fitted with a piston rod and external cross- 
head, the vertical cylinder having no water jacket. 
The cam shaft was placed very low and the valves 
wrought 
iron pipe with riveted flanges was used for storing 


were operated by means of long rods. A 
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starting air pressure and there was no air supply 
pump, the fuel being injected directly. This engine 
never ran, as at the first injection of fuel, the engine 
being driven by outside power, an explosion de- 
stroyed it. This proved to Dr. Diesel, however, that 
pure air could be compressed to such a high point that 
fuel injected into it would ignite and burn. 

A second crude engine was then built. It had a 
base similar to the first, but was provided with a 
water jacketed cylinder, and the cam shaft was placed 
higher. The most important difference was that the 
inject‘on of fuel was operated by air supplied by a 
pump driven directly from the engine. The second 
machine would not run and was always a source of 
danger, but indicator cards were obtained during the 
few revolutions that it did operate. The first two 
engines together proved the practical possibility of 
carryiig out the combustion process that had been 
develc ped theoretically years before and which had 
been 1egarded impossible by the technical world. 

Patents were obtained in all of the principal coun- 
tries, those obtained in England bearing the date 
of August, 1892. The patents in the United States 
were iaken out slightly later and extended for seven- 
teen years, the life of a patent in this country. During 
the paient, the use of the invention was limited to 
one licensee in each of the principal countries. The 
late Mr. Adolphus Busch of St. Louis, Mo., obtained 
the sole rights to Diesel’s patents in the United States 
and Canada after a thorough investigation had been 
made in his behalf by Colonel E. D. Meier, late presi- 
dent of the American Society of Mechanical Engi- 
neers. The patents, however, simply stated what was 
to be done, and were of small practical value from an 
operating standpoint, as the actual construction of the 
engine had hardly been started at this time. A com- 
pany was formed in the United States called the Amer- 
ican Diesel Engine Company, organized to build and 
sell the engine under Diesel’s patents. Mr. Busch was 
a stockholder in this company but his principal contri- 
bution lay in the value of the patents he had acquired. 

In 1898 a twin cylinder 60 h.p. engine was built, 
a crude but practicable machine, which was placed in 
commercial operation under load, being the first 
Diesel engine in the world to be so operated. 

The question is frequently asked why the Diesel 
engine has made such strides abroad and so little pro- 
gress has been made in this country. This is due to 
several reasons: 


First: Coal is much cheaper in the United States 
than in Europe and therefore it is more wastefully 
used; while the leading idea in Europe is economy 
in operating cost, the leading idea in the United States 
is economy in first cost. The word efficiency is un- 
known to a vast proportion of businessmen and buyers 
of machinery in this country while abroad it forms 
the basis for every contract. 


Second: The steam engine in America is much 
cheaper than abroad, but the Diesel engine is not and 
will never be a cheap engine. It aims to be the best 
engine and must be constructed of the highest class 
of materials with the most skilled workmanship. This 
makes it difficult for it to compete with the cheaper 
type of steam engine in the United States. We are 
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accustomed to engines at a low price and the price 
of the Diesel per pound seems exorbitant. 

Third: The lack of capital on the part of the 
prospective purchasers and the high rate of interest 
on capital and investment in the United States hinders 
the advance of the Diesel. 

Fourth: In the last decades the general business 
profits in America have been so large that little 
thought was given to the most economical methods of 
production and the strictest economy in the fuel bill, 
as well as other expenses, was not taken into earnest 
consideration, the main object being to manufacture 
quickly and in quantities, regardless of cost. America 
has not had to compete with the industrial countries of 
the world as Europe has. 

To these reasons may be added that the financial 
strength of the American Diesel Engine Company was 
never vigorous and the exploitation was consequently 
retarded. The fact that before the expiration of the 
patents approximately 50,000 h.p. in Diesels were in 
operation in this country may not appear as so bad a 
record when all the obstacles it had to overcome are 
taken into consideration. The American company 
adhered to practically one basic type during nearly 
the whole term of the patents, though it has since 
been superseded and the engines now placed on the 
market in the United States are abreast of the best 
European designs in the stationary types of engines. 
They have not, however, advanced to the large sizes 
prevailing abroad, for there are at present in opera- 
tion in Europe engines of 4000 brake h.p., while the 
largest engine manufactured in this country to date 
is less than 1000 h.p. in four cylinders. 


Basis of Operation. 

The operation of the four-stroke-cycle Diesel en- 
gine may be simply described as follows, with the 
assistance of the diagrams shown in Fig. 1. The first 
diagram represents the downward stroke of the piston, 


4th Cycle 


2d Cycle 
‘Exhaust 


Compression 


bd Cycle 
Working Stroke 


Ist Cycle 
Intake 





Fig. 1. Four-stroke Diesel Diagram. 


the valve being open, admitting air from the atmos- 
phere to completely fill the cylinder when the piston 
is at the bottom end of its stroke. The second diagram 
represents the second or upstroke of the piston, called 
the compression stroke, all the valves being closed. 
When the piston reaches the top of stroke, leaving only 
the small distance between the top of the piston and 
the head, the air has reached a pressure of about 500 
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lb. per sq. in. and as compression of air increases its 
temperature, the 500 lb. per sq. in. corresponds to 1000 
deg. Fahrenheit, as may be plainly seen in Fig. 2. 
At this point, when the piston commences the down- 
ward stroke, fuel oil is sprayed or atomized into the 
cylinder during a definite period of the down stroke. 
When it comes in contact with the compressed and 
heated air it burns and expands, giving the necessary 
pressure for the power stroke. When the piston has 
practically reached the lowest point the exhaust valve 
opens and relieves the pressure during the upward 
stroke, the piston expelling and exhausting the burnt 








0 100 200 300 400 500 600 

Absolute Pressure at End of Compression 

in Lb. per sq. in. 

Fig. 2. Compression Temperatures for Diesel Engines 
gases, completing the cycle in readiness for the down 
stroke. This is what Dr. Diesel finally accomplished 
in his engine and represents the most economical, 
practical, and probably the most efficient conversion 
of energy ever developed. The cycle just described 
represents a four-stroke-cycle, the one most used for 





Fig. 3. Diagram Illustrating Two-stroke Diesel. 
smaller engines, in fact the one most frequently used 
in this country, there being but few companies mak- 
ing a two-stroke-cycle stationary engine in the United 
States. 

The two-stroke-cycle may be described with the 


assistance of Fig. 3. Assume the piston in its extreme 
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lowest position, valve No. 1 represents an opening in 

the cylinder which is uncovered when the piston is in 

this position. This is called the admission or inlet 

port and delivers air at from 5 to 6 lb. per sq. in. pro- | 
vided by a scavenger pump. No. 3 represents the 
exhaust port which opens slightly before No. 1, allow- 
ing the exhaust gases to pass out. When No. 1 opens 
the inrush of air under slight pressure hastens and 
assists the burnt gases to escape. On the upstroke 
the full cylinder of air remains and is compressed to 
about 500 Ib. per sq. in. with the accompanying rise in 
temperature. Valve 2 then opens and fuel oil under 
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Four-stroke Cycle Diesel Indicator Card. 


pressure is sprayed or atomized as in the four-stroke- 


cvcle. This figure shows the later type of two-stroke- 


cycle cylinder with a valve in the scavenger air inlet 
to assist filling the cylinder with low pressure air, 


after the exhaust is partially covered. The burning 
of the oil forces the piston downward, giving a power 
stroke every two strokes in place of every four strokes, 
as in the four-stroke-cycle engine, usually called four- 
cycle. Fig. 4 represents an indicator diagram from a 
four-stroke-cycle engine and if we assume, for exam- 
ple, a vertical engine, the line 1 represents the down- 
ward stroke of the piston and the drawing in of the 
air at approximately atmospheric pressure. The line 
2, the upstroke of the piston, the vertical rise in this 
line showing the gradual increase in the pressure, 
while the trend to the left shows the decreasing dis- 
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Fig. 5 Two-stroke Cycle Diesel Indicator Card. 


‘ance between piston and the head until the point 
“X” is reached, a short distance before the top cen 
ter when the fuel is allowed to enter and continues 
until the point “Y” is reached. The balance of the 
line 3 being the continuance of the expansion, due 


to the burning of the oil. The line 4 shows the up- 
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ward stroke and the exhaust of the burnt gases to the 
atmosphere. 

lig. 5 shows a diagram from a two-stroke-cycle 
engine. The difference from the four-stroke-cycle is 
easily noticeable. The line 1 represents the upstroke 
in a vertical engine; point “X” point of fuel injection 
and “Y” the point of closing of the fuel valve. The 
line 2 shows the burning and expansion of the oil; the 
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Fig. 6. Comparative Efficiencies of Two-stroke and 
Four-stroke Cycles, 


point “Z” being the starting of the opening of the 
exhaust port, being slightly before the scavenger air 
is allowed to enter. The necessity of uncovering the 
exhaust port when the pressure is at a higher point 
than in the four-stroke-cycle would appear to lessen 
the efficiency of the cycle. This, however, is nearly 
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Fig. 7. Fuel Consumption Curves. 


compensated for by the loop in the four-stroke-cycle 
shown in Fig. 4, between the lines “1” and “4.” The 
necessity of a scavenger cylinder and the power to 
drive it makes the two-cycle engine of lower overall 
efficiency than the four-stroke-cycle. The comparison 
is shown in Figs. 6 and 7. Fig. 6 shows the four- 
stroke-cycle to be 74 per cent mechanically efficient 
and the two-stroke-cycle 67 per cent. These efficien- 
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cies, however, should not be confused with the thermal 
efficiency which ranges between 30 and 35 per cent. 
This is shown by the following example by referring 
to Fig. 7. Assuming a four-stroke-cycle engine and 
oil to contain 18,000 B.t.u. per pound the full load 
consumption of the four-stroke-cycle is shown to be 
.41 of a pound of oil per brake horsepower hour, .41 
18,000 = 7380 B.t.u. are fed to the engine for each h.p. 





4-Cycle 
Diesel Engine Plant. 


Fig. 8. Graphic Illustration of Heat Balance. 


developed for one hour’s operation. A horsepower 
hour contains 2545 B.t.u., so dividing the output in 
heat units by the input in heat units gives 2545/7380 
= .345 or 34.5 per cent thermal efficiency. The thermal 
efficiency of the two-stroke-cycle, based on the con- 
sumption shown in the same figure is 2545/.48 « 18,000 
= 29 per cent thermal efficiency for the two-stroke- 
cycle. These are, however, both actual overall thermal 
efficiencies and moreover the ones that may be easily 
expected in practice and covered by rigid guarantees 
offered by the manufacturers. ‘The efficiency of the 
theoretical cycle does not include the mechanical 
losses which range between 10 and 15 per cent. A 
graphic illustration of the heat balance of a Diesel 
engine is shown in Fig. 8. 

The actual use of these two kinds of engines is 
based on several considerations. ‘The largest and 
most varied experience has been had with the four- 
stroke-cycle of low speed. They have higher effi- 
ciency than the two-stroke-cycle, and their absolute 
reliability has been proven beyond a doubt. So the 
reason for changing to two-stroke-cycle in smaller and 
moderate sized engines is but slight. 

However, when larger sizes are approached the 
size of cylinders becomes too large and the two-stroke- 
cycle is forced into consideration, and here it has its 
most economical application. The value of the money 
to be invested in the engine, the cost of fuel to run it 
and the cost of freight on the engine should be taken 
into consideration in each separate case in balancing 
the one type against the other. 

The problem is settled by the manufacturer, how- 
ever, by placing low cost of manufacture against econ- 
omy of operation, in other words, a low first cost for 
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the purchaser versus a low operating cost. These can 
only be balanced when all the conditions of operation 
are taken into consideration. Practically all the Amer- 
ican engines operating on the Diesel principle are of 
the four-stroke-cycles, but some manufacturers ad- 
here to the two-stroke-cycle, even in sizes as low as 
80 h.p. in two cylinders. The simplicity of the two-cycle 
engine, with its absence of valves except for fuel and 
starting, is a decided advantage, but there must be 
balanced against this the fact that cooling the cylin- 
ders and pistons is much more difficult, as twice the 
heat must be removed in a given cylinder size in a 
two-stroke-cycle engine. The latest types of two- 
stroke-cycle are provided with mechanically operated 
scavenging ports in addition to the uncovering func- 
tion of the pistons. In this way the scavenging air 
enters the cylinder after the exhaust port is closed, 
and increases its volumetric capacity, due to the ex- 
cess pressure of the scavenger air above that of the 
atmosphere. 

Carnot’s law, as applying to heat engines, is well 
understood: the higher the initial temperature and 
the lower the terminal temperature, or the higher the 
initial compression pressure and the lower the terminal 
pressure, the higher will be the theoretical thermal effi- 
ciency of the engine. But the actually attainable effi- 
ciency is limited by the characteristics of the avail- 
able materials; and modified by the mechanical losses, 
affected by the weight and dimensions of the moving 
elements of the engine. Dr. Diesel demonstrated that, 
although the theoretical thermal efficiency increased 
slightly beyond this point, the highest mechanical effi- 
ciency was attained with a compression pressure of 
30 atmospheres, (450 Ib. per sq. in.), and a compression 
temperature of 500 deg. C. (868 deg. F.) Balancing 
these advantages against one another, that the high- 
est actual efficiency, and the greatest useful power de- 
velopment per unit of cylinder volume, would be 
obtained by compressing the air to a pressure of 
between 30 and 40 atmospheres, (450 to 600 Ib. per 
sq. in), and a temperature between 500 and 600 deg. C. 
(868 deg. to 1048 deg. F.) and introducing the fuel 
in such manner as to obtain combustion at constant 
pressure with a maximum combustion temperature 
between 1600 and 1800 deg. C. (2848 and 3200 deg. F.) 
On either side of these limits, the actual efficiency of 
the engine diminished. These deductions do not ap- 
pear to have been proven incorrect after twenty years 
of practical and diversified experience. It is_ self- 
evident that the stated compression temperature is 
“far in excess of that required” solely for the ignition 
of any carbonaceous substance which would ordinarily 
be used as fuel; also that, to avoid ignition during the 
progress of the compression, the fuel must not enter 
the cylinder until after the full compression has been 


attained. 
(To be continued.) 





The need for waterpower legislation has been 
recognized by the Seattle and the Spokane chambers 
of commerce in resolutions addressed to the constitu- 
ent members of the Chamber of Commerce of the 
United States, which is requested to urge upon na- 
tional legislators the imperative need for passage at 
this time of such legislation as will open for use and 
development the vast water power resources. that are 
now going to waste. 
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REPORT ON COLUMBIA RIVER POWER PROJECT 
Near The Dalles, Oregon. 
BY L. F. HARZA 


(Continued. ) 


Prospective market for power. The consumption 
of power in neighboring cities for lighting, street rail 
way service and the usual manufacturing industries 
where it is used chiefly for driving machinery, cannot 
be expected to immediately consume any large pro 
portion of the output of the proposed station. ‘This 
field is already served by existing electric service cor 
porations whose rates are subject to regulation by 
the public utility commission in both Washington and 
Oregon. Delivery of power for such general pur- 
poses would naturally be by sale to such distribution 
companies and would be of gradual growth, depending 
upon the rate at which the capacity of existing sta 
tions is outgrown; except of course in the use of 
surplus power during July, August and September 
which might reasonably be expected to at once re- 
place the load of any existing steam auxiliary sta- 
tions in the immediate neighborhood, as discussed in 
Appendix “E.” 

The approximate present rated generating capa 
cities of several of the largest distribution companies 
in this district, reduced to horsepower for uniformity 


ot terms, are: 


Hydro- Steam 
electric. electric Total, 
Portland Railway, Light & Power Co. 57,500 30,000 Bt 
Puget Sound Traction, Lt. & P. Co 74,500 22,000 96.54 
Washington Water Power Co...... 87,000 l 100 »,0 
Northwestern Electric Co........ ... 16,000 8,000 24,00' 
Pacific Power & Light Co............. 21,000 6,500 27,500 
I Ul sake Mea se eens oe 256,000 85.500 341,500 


The first company has enjoyed, until recently a 
monopoly of the business in Portland and the Willam- 
ette Valley north of Salem, including their own street 
and suburban railways as well as the Oregon Electric 
Railway operating to Eugene, the United Railway and 
the Portland, Eugene & Eastern Railway, having a 
combined length of at least 400 miles of interurban 
lines, in addition to street railways. 

The second company serves the cities of Seattle, 
Tacoma, Bellingham and Everett, as well as nearly 
the entire Puget Sound district, although they share 
this market with the municipal generating stations in 
Seattle and Tacoma which are not given in the above 
table. It may further be said that the total generating 
capacity of the Commonwealth Edison Company, 


which enjoys a monopoly of 200 square miles of Chi 
cago and suburbs, was only 290,000 horsepower in 
1910. 

\lthough the direct use of coal for power by small 
companies in the region tributary to this power site 
is much less than in Chicago, because of higher prices, 
and the consumption of electrical energy correspond 
ingly greater, yet it is evident that the time is far dis. 
tant when the ordinary demands for light, power and 
railway service would justify the construction of so 
large a station. It should be said further that this 
class of electric service is of gradual growth whereas 
the proposed generatng station would require a large 
proportion of the entire investment before any power 


could be delivered. 

In view of these facts it is evident that any com- 
mercially feasible plan looking toward the utilization 
of this power must be based upon the initial sale of a 








428 JOURNAL OF ELECTRICITY, POWER AND GAS 


large proportion of the load to industries which are 
capable of expanding very rapidly to demand a large 
amount of power. Industries which are already de- 
veloped to a state of technical and commercial success 
are in general supplying the entire market for their 
products, and expansion can take place only as fast 
as the increase in consumption of these products. Un- 
less, therefore, this increase in consumption is very 
rapid we must look largely to those industries whose 
processes are in an experimental stage, and yet if per- 
fected would supply at reduced cost a product now 
supplied from other sources and for which therefore 
a market a!ready exists, or we must look to industries 
which manufacture a product of such recognized su- 
periority as to rapidly displace some commodity already 
in use. Such industries are most likely to be encoun- 
tered in the fields of electro-chemistry or electro- 
metallurgy, whch are developing very rapidly. 

Although the intimate connection between chem- 
ical phenomena and electrical energy was discovered 
at the very birth of these sciences more than a hun- 
dred years ago, no industrial application of the rela- 
tionship was possible until the perfection of the 
dynamo made electrical energy cheap enough to use 
in the large way which the electro-chemica] industry 
demands. The dynamo was an accomplished thing in 
1876; in 1886 the method of using electricity for the 
winning of aluminum from its ores was developed— 
three tons of this “silver from clay” being produced in 
1888. In this latter year also were the beginnings of 
the industry which makes graphite from anthracite 
coal. In 1892 carborundum, a substance almost rival- 
ing the diamond in hardness, and consequently of 
great use as an abrasive, was introduced, its raw 
materials being coke and sand. In 1893 calcium car 
bide, an interesting substance which by mere contact 
with water produces acetylene gas with its wonderful 
heating and lighting properties, was made in the elec- 
tric furnace, the raw materials being lime and coke. 
Other achievements followed in rapid succession, some 
leading to entirely new products, and others again to 
the formation of products well enough known pre- 
viously, but which until this period were prepared by 
methods not involving the use of electrical energy. 

At present the development of electro-chemical 
industries is such that there is required for them the 
world over well above a million continuous horse- 
power. This amount of energy is consumed princi- 
pally in the production of the following substances : 
Abrasives, such as carborundum and alundum, alkali, 
aluminum, bleaching powder, calcium carbide, carbon 
disulphide, chlorates, copper, cyanamide, cyanides, 
graphite, iron, steel and their alloys, lead, nickel, nitro 
gen compounds from the air, phosphorus and phos- 
phorus compounds, silicon, sodium, tin, zinc. 

The industries in question are all located near 
sources of cheap electric power and near the centers 
of distribution for their products. They have in most 
instances grown by degrees into the industrial situa- 
tion of which they now are a part, and in general sup 
ply the entire demand for the class of commodities 
which they make. 

In the two appendices “J” and “K” which follow, 
a detailed discussion of each of these industries is 
given, the object being in every case to answer as 
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accurately as possible the question “Could this busi- 
ness be established upon a paying basis either at The 
Dalles or at some point to which power might be 
transmitted from The Dalles?” 

In Appendix “K” Mr. O. F. Stafford, Professor of 
Chemistry, University of Oregon,* discusses the indus- 
tries concerned in the manufacture of abrasives, alkali, 
bleaching powder, calcium carbide, carbon disulphide, 
potassium chlorate, cyanamid, graphite, nitrogen ox- 
ides and phosphorus compounds. 

In Appendix “J” there is discussed those indus- 
tries using electric current for the production of metals 
from their ores. The discussion is supplied by Mr. 
Dorsey A. Lyon, of the United States Bureau of 
Mines, and Mr. Robert M. Keeney, Metallurgical En- 
gineer, Cornucopia, Oregon. These studies of Mr. 
Lyon were based upon a power price of $10 per 
horsepower-year, which figure was necessarily adopted 
before the final estimates could be completed. The 
possible industries there discussed are: Aluminum, 
ferrosilicon, ferrochrome, pig iron, steel, copper, zinc. 

The conclusions are on the whole negative, due to 
the distance of the proposed development from sources 
of coke, limestone and ores, the high prevailing cost of 
labor, the lack of an adequate local market for the 
products and expense of transportation to eastern mar- 
kets in competition with established industries, oper- 
ating under conditions more favorable in nearly all 
respects except cost of power. A probable market in 
the near future of only 5000 horsepower for industries 
of this class is reported. 

Some modifications of the conclusions there 
reached might be justified based upon the use of sur- 
plus power at the low rates previously mentioned, 
although it will be seen from the detailed estimates 
submitted by Mr. Lyon that the price of power is nct 
in general the governing element of the cost of pru- 
duction for these industries. 

Professor O. F. Stafford, in Appendix ‘‘K” reports, 
as the result of his investigations, that the develop- 
ment of only a few of the established electro-chemical 
industries would be commercially feasible at The 
Dalles due to the same difficulties as above mentioned ; 
namely, the distance to raw materials, lack of an ade- 
quate local market and high cost of transportation to 
the eastern markets. A market is in prospect in the 
near future for only about 25,000 horsepower for such 
industries which might locate at The Dalles. 


Among prospective industries, however, the man- 
ufacture of ammonium nitrate is reported to be com- 


*As co-operative features in the preparation of Appendix 
“K” Professor Stafford has secured the following contributions: 


“Hydroelectric Power and Fertilizer Industry,” by Dr. 
Frank K. Cameron, Chief Chemist, Bureau of Soils, Depart- 
ment of Agriculture, Washington, D. C 


“The Commercial Utilization of Potash-bearing Minerals, 
and the Application of Hydroelectric Power to this Purpose,” 
by W. H. Ross, Chemist in the Bureau of Soils, Department of 
Agriculture, Washington, D. C. 

“The Use of Hydroelectric Power in the Production of 
Phosphate Fertilizer,” by Wm. H. Waggaman, Chemist in the 
Bureau of Soils, Department of Agriculture, Washington, D. C. 


“Raw Materials Possibly Available for Hydroelectric Indus- 
tries in the Pacific Northwest,” supplied through the courtesy 
of Dr. George Otis Smith, director of the United States Geolog- 
ical Survey, the writers being Mr. W. C. Phalen, Mr. E. F. Bur- 
chard, E, W. Parker, G. F. Laughlin, Walton Van Winkle, and 
others in the Survey. 


“The Utilization of Inferior Resinous Timber for Pulp Man- 
ufacture,” by H. K. Benson, Professor of Industrial Chemistry, 


University of Washington, and Special Commercial Agent, 
Bureau of Domestic and Foreign Commerce, U. S. Department of 
Commerce, Washington, D. C 
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mercially feasible under conditions obtaining at The 
Dalles. This material is rapidly replacing other nitro- 
gen carriers for use in fertilizers because of its higher 
content of nitrogen, and it is one of the principal con- 
stituents of modern “permissable explosives” for blast 
ing as well as of military explosives. This industry 
offers a very bright future as reported by Prof. Staf- 
ford, even under present costs of production, but im- 
mediate development of this industry on a large scale is 
not advisable as the manufacturing processes are at 
present undergoing improvements which promise to 
further reduce the cost of production. This product 
at production costs here obtaining might possibly find 
a world market, and it is thought that its manufac- 
ture could consume a large proportion of the capacity 
of the station. 

In the State of Idaho about 800 miles from The 
Dalles, and in the adjoining states, are immense de- 
deposits of phosphate rock. Phosphorus constitutes, 
together with potash and nitrogen, one of the three 
essential elements of soil fertility. The reduction of 
phosphate rock to a form adaptable for use as a fer- 
tilizer can be accomplished by the use of sulphuric 
acid. Recently electrical energy has been applied to 
this purpose on a laboratory scale and has been ex- 
tended furthermore to the production of ammonium 
phosphate and also potassium ammonium phosphate, 
this last named compound constituting the ideal fertil- 
izer, since it contains all three essential elements of fer- 
tility and nearly its entire weight is active as a fertil- 
izer. 

Very vigorous efforts are now being made by the 
patentees of competing processes to develop this in- 
dustry upon a commercial scale, and if successful in 
competition with the sulphuric acid process an enor- 
mous outlet for western hydroelectric power should 
be created. 

Mr. Joseph Jacobs in reporting in Appendix “}.” 
upon the possible market for irrigation pumping has 
attempted to show that the ultimate development of 
a large amount of land in the Columbia River Valley 
depends upon cheap power to the amount of about 
400,000 horsepower and that without this power most 
of these lands will remain forever arid. In order to 
include all possible lands that could be reached by 
pumped water, Mr. Jacobs based his maximum irriga- 
tion load on lands reached by extremely high lifts. 
Such pumping lifts are not herein endorsed in any 
sense as practical projects, and if excluded from the 
total pumping load summarized by Mr. Jacobs the 
remaining load to be considered as practical from an 
irrigation source is relatively unimportant and of small 
value to the power project. 


Conclusions. 


1. In regard to the engineering feasibility of the 
project, it is believed that the problems of engineering 
design and construction involved can be satisfactorily 
solved, even though in many respects these problems 


are unprecedented both in character and magnitude. 
2. The prospective market for power in the metal- 
lurgical industries is very small. 
3. The prospective market for power in the elec- 
tro-chemical industries which are already established 
technically and commercially is small. The manufac- 
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ture of such products as ammonium nitrate, ammonium 
phosphate and perhaps potassium ammonium phos- 
phate by the electro-chemical process apparently offers 
a field for future development that may prove to be 
of the highest national importance. The processes 
of production are, however, largely in an incomplete 
stage of development, not yet having been applied on 
a large commercial scale to determine manufacturing 
cost, although they have been fully demonstrated tech- 
nically in the laboratory. Until the experimental 
stage has been fully passed and commercial costs of 
these products have been ascertained it is not possible 
to predict the amount, if any, of power that could 
be thus utilized. 

4. Water supplies for irrigation, by pumping 
from the Columbia River or its tributaries, would 
enable a number of irrigation projects along the river 
valleys in Oregon and Washington to be developed, 
if the cost of pumping can be kept within economically 
practical limits. Unfortunately the pumping lifts are 
in most cases so great that operating costs, estimated 
on the basis of the use of power from the Columbia 
River Power project, would be far in excess of oper- 
ating charges prevailing on other projects in the vicin- 
ity, now constructed or proposed. It is therefore im- 
probable that there will be any considerable demand 
for power for irrigating these lands under such high 
charges until all cheaper projects have been fully de- 
veloped and colonized, a matter of many years in the 
future. 

5. There would be strong probability of the sale 
of a considerable future load of surplus power during 
the months of August, September and early October 
for auxiliary service to existing electric service corpor- 
ations, but this demand would be partly of gradual 
growth as their load outgrows the capacity of their 
present stations. 

6. Power could with little doubt be sold to neigh- 
boring railroads and to municipalities in the tributary 
territory, but such use would be too small to justify 
the development of so large a station. 

7. The commercial characteristics of nearly all 
visible or prospective markets for power in sufficient 
quantities to justify this development indicate that the 
project is not now commercially feasible. Future 
development of the arts, and possibly new conditions 
created in Europe, may force to the front Amer- 
ican development of electro-chemical and _ electro- 
metallurgical industries to a much higher degree than 
at present, and this in turn may justify reopening the 
question of commercial feasibility of this project at 
a later date. 


An interesting water right controversy has arisen 
at Baker, Oregon with reference to the water rights of 
mining companies operating in that vicinity. The 
original filings were made for water rights only, but 
within the past few years some of the mines have 
utilized the waters of various streams for generating 
electric power. The City of Baker, likewise, uses the 
water from the city water system, which was acquired 
under filings declaring a right only for a city water 
system and not for power use, to operate its municipal! 
power plant. 
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ECONOMICAL CONSTRUCTION OF RURAL 
LINES. 
BY A. S. HALL 
(After demonstrating the desirability of a rural 

load for central stations and describing some inter- 

esting applications of electricity to farming, sug- 

gestions are made for methods of construction which 

will make it economically possible to give rural 

service. This paper was read before the Portland 

Section of N. E. L. A. and A. I. E. E., Nov. 9, 1915, 

Mr. Hall is with the Pacific Power & Light Co., 

to whom we are indebted for the cuts—The Editor.) 

The subject of electricity in rural districts is one 
which is consuming more attention every year. The 
central stations of the Pacific Northwest have prac- 
tically secured all of the business which is to come 
to them unsolicited. It is true that some business does 
come voluntarily, but upon investigation it is gener- 
ally found that advertising or soliciting in some form 
is the basis of the customer’s decision. 


The purposes for which electricity can be used 
to the greatest profit to both customer and company 
have segregated themselves, and have been cared for 
by the central stations, up to a point where the activity 
of the central station is the factor which is to produce 
the new business of the future. The business which 
we are to secure in the future divides itself into three 
classes: First, the competitive class; second, the de- 
velopment class; and, third, the rural class. 

The competitive class is that portion which is now 
using wood, coal or petroleum products, and to secure 
this is solicitor’s work. 

The development class is that portion of the light- 
ing and power business which the engineer and pro- 
moter together will obtain by inducing factories and 
mills to locate and enlarge and use power, with the 
attendant commercial and resident load. 


The third, or rural class, is not necessarily the 
third from standpoint of size, and may eventually be- 
come a very large proportion of our total business. 
Up to this time this rural business has not been sought 
to any great extent by organized methods, for the 
reason, unfortunately, we have not realized the possi- 
bilities in it, and for the further reason that we have 
up to this time devoted our attention to the business 
which is nearer home and apparently more remunera- 
tive. 

The extent of the available rural business may be 
realized when we know that practically every town 
in the Pacific Northwest is surrounded by an agri- 
cultural community, and in many cases the surround- 
ing community has a population nearly as large as 
the city itself. 

In Hood River county 37 per cent of the popula- 
tion served is outside of the city limits of Hood River. 
Only 30 per cent of the population of the county is 
inside of the city limits, and I believe that eventually 
50 per cent of the population served will be outside of 
the city. This 37 per cent of the population served 
furnishes 38 per cent of our gross revenues, therefore, 
it is a safe assumption that when 50 per cent of the pop- 
ulation served is outside the city limits, over 50 per 
cent of our gross revenue will come from this rural 
business. It is a proven fact that rural customers use 
in their homes more kilowatt hours and apply elec- 
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tricity to more different purposes than do the city 
customers. 

It may be well to mention some of the uses to 
which electricity is applied in our case. Over 50 per 
cent of our customers use apple graders run by elec- 
tricity. These are driven by small motors which are 
operated on the lighting circuit at lighting rates. About 
20 per cent of them have water in their homes under 
pressure, using electric driven pumps. Their barns and 
apple houses are all lighted. Some of them have small 
street lighting systems in and around their property. 
The average farm circuit contains about 35 outlets, in 
some cases running as high as 100 outlets. 

Nor can you say that Hood River, an apple rais- 
ing district, uses more electricity than would be used 
by the average other rural community. By analysis 
we find that year after year the stock raiser, the dairy- 
man and the diversified farmer have a much more uni- 
form income, and a larger income in proportion to 
their investment, than does the apple grower. Not 
only this, but there is less labor which can be per- 
formed by electricity, in the apple industry, than there 
is in either of the three lines of agriculture mentioned. 
Nor does this rural business follow proportionally to 
population. It follows rather proportionally to acre- 
age; for instance, a farmer recently stated to me vol- 
untarily, that he has nine pieces of farm machinery 
which he operates by electricity from a 15 h.p. motor. 
These include a woodsaw, threshing outfit, cream sep- 
arator, churn, cider mill and hay handling apparatus. 
He stated that he guaranteed the electric company 
$35 a month, and his bill frequently runs to $75 per 
month. He further said that the installation saves him 
$150 per month the year around, over what he has to 
pay to the electric company. 

When we look at the other phase of our rural 
business however, we find a somewhat different result. 
This 37 per cent of gross business, furnishing 38 per 
cent of gross revenue, uses 51 per cent of our oper- 
ating expense. The principal reason for the high cost 
of operation of rural business is in the distances which 
have to be covered by the commercial and trouble 
department, with the consequent loss of time and cost 
of transportation. These difficulties are being over- 
come to a certain extent by gasoline for transporta- 
tion, but a portion of this expense will always remain 
as a handicap. Our rural business requiring 51 per 
cent of the operating expenses furnishes only 10 per 
cent of our net revenue from operation and about 1/3 
of 1 per cent of our net operating income. 

These figures are developed from actual operating 
expenses and appraised property values as determined 
by the Oregon Commission in the Hood River rate 
case. They make no attempt to favor either class of 
business. Each class is made to stand its own depre- 
ciation, operating expense, production expense and 
taxes, but, as a matter of fact, were it not for the 37 
per cent of rural business the city business would 
show a less net revenue than it now does, and the rates 
on the city business would have to be increased ma- 
terially. The commission realized this when it de- 
creased the rural rates and increased the city rate. It 
made this decrease in the rural rates notwithstanding 
that the analysis showed that the just rural rate should 
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Apple Polisher Driven by Motor. 


be 18.89c per kilowatt hour as against 12.53c¢ which 
we are receiving. In making this reduction it estab- 
lished a precedent which will enable us to handle much 
rural business that could not otherwise be accepted. 


If the theory on which it made this reduction is a 
sound business principle, and it is so recognized in rail- 
road rates and is becoming recognized in electric rates ; 
we then are justified in going after this rural business 
even at an apparent loss. Of course, we are limited 
by the quantity of rural business which a given city 
business can support. It is evident that this princi- 
ple can not be carried beyond the point where the city 





Motor Driven Hay Cutter. 


rate begins to be burdened by having a rural business 
attached. In other words, we may take on all the low 
priced business we can handle without actually increas- 
ing the rate on the original business, but to take on 
more than that amount of low priced business would be 
an unjust discrimination against the city customer. Our 
analysis shows that in our rural business 38 per cent 
of the gross revenue uses 47 per cent of the total 
investment, or, in other words more than its normal 
share. This 9 per cent of the investment, of course, 
carries taxes, interest and depreciation, so that the 
excess reacts doubly against the net profits from the 
business. 

The greatest problem now confronting us in the 
rural field is how to overcome this handicap. It is 
obvious that it can not be done by the present methods 
of standard construction; we are using these in a mod- 
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Electrically Operated Cream Separator 


ified form today. We are not justified in admitting 
that it can not be overcome, because the central sta 
tions demand this revenue, and the development of the 
county demands the service. The solution, therefore, 
lies along the lines of new standards of construction 
and on analysis it is obvious that this business will per 
mit, in fact, lend itself particularly to, different stand- 
ards of construction, from that which we have devel 
oped for the city business. 

Some pioneering has been done in rural construc 
tion, but only enough to bring us in touch with the 
unsolved problems, rather than to work out a solution 
of them. They will not be solved in a day, because we 
are loath to part from established practices, but this we 
must do to the extent that eventually we will have one 
set of standards for rural work recognized as such, and 
entirely different from those specified for citv work 

I might mention some of the methods which hav« 
been tried out and others which should be tried out, 
for the reduction of first cost. The distance between 
supports has been increased to where we have distrib 
uting lines of solid copper operating with perfect sat 
isfaction in spans of 250 ft. How much farther we may 
extend is yet to be determined, but above 250 ft., it 
is apparent that local atmospheric conditions must be 
taken into consideration. Possibly copper-clad steel 
or other combination of metals may increase that 
span at a lower cost per mile. 

The steel and the reinforced poles which are re 
ceiving consideration for transmission and city distri 
bution, may eventually be the solution of the support 
problem, for the reason that the maintenance of poles 
is great where the poles form a large proportion of 
the investment. 

The insulated copper which has in the past been 
regarded as proper for city uses is. entirely out of 
place in rural construction. It shortens the span. 
thereby increasing support cost, and the insulation 
does not add any great factor of safety in the rural 
districts. 

It has not yet been established what voltage is best 
adapted as a standard for rural work; nor which 
scheme of transformer connections is the best to adopt 
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as a standard. In our case we use 110 volts for all 
single-phase circuits and 220 volts for most poly-phase 
purposes. I do not believe that this can be improved 
upon as it offers the most flexibility of any scheme of 
secondary voltages. In the primary side we use delta 
connected, 3-wire, 6600-volt and 2200-volt systems. 
' There is much to be said in favor of 4000-volt or 
11,000-volt star connected, grounded neutral primary 
circuit for rural work. It has the advantage of fewer 
necessary grounds, thereby lower grounding cost, and 
a further advantage of cutting out the circuit entirely 
by an automatic switch in case any of the three wires 
should be grounded, whereas the delta-connected 
three-wire primary will sometimes operate with one 
wire down at a great danger to pedestrians and traffic. 
It has the additional advantage of placing the ground 
on the high voltage side, which is the voltage we are 
grounding against, and by grounding the secondary 
also, the customer is rendered doubly safe. It gives us 
an increase in voltage, hence lower copper cost, using 
the same transformers. A single wire can be run to 
handle single-phase distribution transformers, using 
the earth as a ground return. This has in some cases 
proven satisfactory. A plan which has saved us consid- 
erable first cost has been the banking of transformers 
in multiple on both primary and secondary side. This is 
not good practice in the city, but the objections are not 
sO apparent in rural work, and there is a decided sav- 
ing in both transformers and copper on account of 
being able to use larger transformer units and conse- 
quently take advantage of the diversity factor of 
grouped customers. 


One of the greatest problems, and one which must 
be solved by the manufacturers, is the securing of a 
low-cost transformer. At present, strictly domestic 
rural business is practically prohibited by transformer 
cost. The transformers which have been designed and 
standardized for city work must be redesigned to meet 
rural conditions. Efficiency must be sacrificed in favor 
of first cost, and beauty of design and portability can 
also be sacrificed. It is possible that a transformer 
without oil, and with a tank made of sheet metal with 
ventilating outlets, can be designed to hang from a 
crossarm with the leads brought out at the bottom 
without bushings, which will meet these requirements 
at half the present cost. 


Up to this time the regulatory bodies have pre- 
scribed the same voltage variations for rural as for city 
business, and central stations have worked to these 
standards, but it is obvious that a greater range of 
variation will give a corresponding decrease in first 
cost, and this decrease will enable many customers to 
secure service which we can not afford to take on now. 

The combination of electric light and telephone 
on the same poles is another possible solution of part 
of this first cost item. We have consistently educated 
ourselves to separate electricity and telephone, and 
where the business will justify separation this is ad- 
visable, and in most cases necessary; but beyond the 
reach of either telephone or electric light singly, are 
large numbers of customers who could be profitably 
reached and served with both telephone and light by 
properly constructed joint pole lines. By this I do 


not mean a cheap line as usually built, but a line care- 
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fully designed, with due regard to safety and the other 
detrimental factors, and I maintain that such a line 
can be built for less money than the average cheap 
rural lines, and unsafe crossings, which we see in many 
of the rural districts today. 

The application of electricity to farm machinery 
is a field by itself, and a field which has barely been 
touched. In the orchards of our principal fruit sections 
are thousands of spray machines driven by gasoline 
engines. Not one has yet been superseded by electric 
power. Anyone going through a modern dairy farm 
will find a dozen uses for electricity. But this field 
will be developed rapidly when the power is made 
available. 

The systems of rates developed for city business 
have up to this time been applied to rural business, but 
the attempt to modify these to suit rural conditions 
has emphasized the need of revised methods of selling 
rural electricity. No doubt, the eventual system for 
rural work will be flat rates based on maximum de- 
mand or demand control, but before this can be 
brought about to any great extent further investigation 
must be made into the business already developed. 
There is no doubt that the system of selling a certain 
number of kilowatts regulated by a circuit breaker set 
at the maximum demand would be very popular in 
rural communities and would increase the amount of 
business materially. 


As the engineer has devoted his energy to the 
problems of the classes of business already secured, 
and standardized his results, so must he apply his en- 
ergy to the problems of rural distribution before any 
great portion of the enormous revenue available can 
be secured. 


The demand for electricity in the rural districts 
will be greater from year to year, and the means of 
distribution must be standardized, and we _ should 
profit by past experience and standardize before we 
secure the business, rather than doing it after much 
money has been spent in working along lines which 
are not permanent; and on the standards, so adapted 
depend almost entirely the amount of business which 
a rural district will furnish. 





The beginning of a new mining industry in Baker 
county, Oregon, was indicated recently in the report 
of a strike of tungsten ore made in the Sumpter dis- 
Oregon, proves the success its inventor claims it to be. 
scheelite, one of the two forms in which the metal is 
found, and worth nearly $1800 a ton. Tungsten finds 
its chief use in the hardening of steel and, due to the 
war, has advanced to its present high prices. As an 
oxide, it is also used in the filaments of vacuum elec- 
tric lights. 


A revolution in wireless telegraphy is at hand if 
the device invented by Dr. Ray E. Hall of Portland, 
Oregon, proves the success its inventor claims it to be, 
Dr. Hall calls it a wireless relay, for it takes wireless 
messages from the air and automatically relays them 
to any ordinary land telegraph line. The government 
has already taken up the device and is preparing a 
thorough test by installing on an aeroplane. 
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REQUIREMENTS FOR APPLICATIONS TO USE 
AND OCCUPY NATIONAL FOREST LANDS 
FOR WATER POWER PURPOSES. 


BY LEONARD LUNDGREN. 


As many inquiries are constantly being received 
by the Forest Service regarding the requirements for 
filing a complete application for permit to occupy and 
use National Forest land for water power purposes, 
wide publicity on this subject appears desirable. 


On power sites of more than 100 h.p. capacity pre- 
liminary and final permits have been found advisable. 
The technical requirements for an application for these 
permits correspond to the customary preliminary and 
final surveys. It is not necessary to secure a prelim- 
inary permit unless this is desired by the applicant. 
Final permits only are issued for power sites of 100 
h.p. or less, as experience has proven that preliminary 
permits are not desired for projects of this size. Such 
power sites are developed generally for private use and 
no rental charges are made. 

A preliminary permit continues the priority for 
the use and occupancy of National Forest land until 
such time as the permittee has agreed to file the appli- 
cation for a final permit. The interval of time granted 
is that required to make final surveys and work up 
final plans of the project. Sufficient time is granted 
under the final permit before actual construction work 
is required to allow financing advertising and letting 
of contracts, and construction work such as roads, 
camps, etc. The requirements for these applications 
are as follows: 

Reg. L-9. All applications for permits, whether prelimi- 
nary or final, shall, if the applicant be an individual, con- 
tain the sworn statement that he is a citizen of the United 
States, or if an association, that each member is a citizen. 
Associations must, in addition, submit their articles of asso- 
ciation; if there be none, the fact must be stated over the 
signature of each member of the association. 

If the applicant is on incorporated company its appli- 
cation must be accompanied by the following papers: 

(A) A copy of its articles of incorporation, duly certi- 
fied to by the officer of the state having custody of the orig- 
inal thereof. 

(B) If operating in a state other than that in which it is 
incorporated, a certificate of the proper officer of the state 
that it has complied with the laws of that state governing 
foreign corporation to the extent required to entitle the 
company to operate in such state. 

(C) A true list, signed by the secretary, under the seal 
of the company, showing the names and designations of its 
officers and directors at the date of the filing of the items 
required by this regulation. 

Reg. L-10. All applications for preliminary permits shall 
consist of the following items (in addition to those specified 
in Regulation L-9), each of which shall be dated and signed 
by the applicant: 

(D) An application in triplicate, on Form 58. 

(E) A map on tracing linen not larger than 28 by 40 inches 
and not smaller than 24 by 36 inches, with scale so selected as 
to show upon a single map the power project or projects 
applied for, showing the approximate location of the dams, 
reservoirs, conduits, power houses, and other project works. 
The map shall show: For each reservoir site, the distance 
and bearing of the dam from the nearest existing corner of 
the public survey and approximately the position of the max- 
imum flow line; and for each water conduit line, the dis- 
tance and bearing of each terminus from the nearest exist- 
ing corner of the public survey and the approximate location 
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of the water conduit. If on unsurveyed land, the distances 
and bearings may be taken from a permanent mark on some 
natural object or permanent monument that can be readily 
found and recognized. 


(F) Estimates in triplicate for each power project of 
(D) the total head to be utilized, and the per cent thereof to 
be obtained from dam and water conduit, respectively; (2) 
he stream flow, and the per cent thereof to be made avail- 
able from storage by the project works; (3) the area to be 
flooded by back water from the diversion dam; (4) the length 
of the proposed water conduit (from intake to tailrace out- 
let); (5) the area and available capacity of each proposed 
storage reservoir; (6) the probable load factor of the power 
system; and (7) the distance, in miles, of proposed primary 
transmission. 

These estimates should be accompanied by a statement 
of data on which they are based, including stream measure- 
ments, rainfall, run off and evaporation records, drainage 
areas, probable points of delivery of power, and any other per- 
tinent information. 

(G) If application is made for permission to prosecute 
construction under preliminary permit, the application shall 
be accompanied by a duly certified copy of such notice or 
application, if any, as is required to be posted or filed, or 
both, to initiate the appropriation of water under the local 
laws. This notice or application should provide for use by 
the applicant for a permit of sufficient water for the full 
operation of the project works. If permission to construct 
is not applied for, no notice of water right need be filed. 

Application must be made for a definite, limited period 
only, which period will allow a reasonable time for the prep- 
aration and filing of the final application as prescribed in 
Regulation L-11. 

A preliminary application shall not initiate any priority 
until every map or paper required by Regulation L-9 and by 


this regulation shall have been filed in the manner pre- 
scribed. 
Reg. L-11. All applications for final permits to occupy 


and use National Forest lands for power projects of more 
than 100 horsepower total capacity shall consist of the fol- 
lowing items (in addition to those specified in Regulation 
L-9): 

(D) An application in triplicate on Form 60. 

(E) Maps of location and plans of structures on tracing 
linen cut to uniform size not larger than 28 by 40 inches and 
not smaller than 24 by 36 inches, with graphical scale not 
less than 6 inches ih length drawn thereon. Separate sheets 
shall be used for maps of location whenever the whole survey 
cannot be shown upon a single sheet. 

(1) The following maps and plans shall be submitted 
for each reservoir that will be a part of the power project or 
projects applied for: (a) A contour map of each reservoir 
site, dam, and dam site on a scale of not more than 400 feet 
to the inch, with a contour interval of not more than 10 feet. 
The contour map for each reservoir site shall show the high 
water flow line and in case the reservoir is to be used in whole 
or in part for diversion purposes, the flow line fixed by the 
estimated average effective head, and also a table or dia- 
gram of areas and capacities for each flow line and each con- 
tour line. (b) A cross section of each dam site along the 
center line of the proposed dam, with a graphical log prop- 
erty located thereon of each boring, test pit, or other explora- 
tion, and a brief statement of the character and dip of under- 
lying material. (c) Plans, elevations, and cross sections of 
the dams, showing spillways, sluiceways, or sluice pipes, and 
other outlet works; and also a statement of the volume of 
the dam, the character of the materials used, and the type of 
construction. 

(2) The following maps and plans shall be subimittted for 
the entire length of each water conduit, from intake to tail- 
race outlet, that will be a part of the power project or pro- 
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jects applied for; (a) Hither a contour or a profile map and 
survey (at the option of the applicant) of the entire water 
conduit location on a scale of not more than 400 feet to the 
inch. If a contour survey is made the contours shall have 
an interval of not more than 10 feet and shall cover an area 
of 100 feet in width on each side of the center line of the 
water conduit or a difference in elevation of at least 25 feet 
above or below the grade line of the conduit. If a profile 
survey is made, stations should be located at intervals not 
to exceed 100 feet and such stations should be shown upon 
maps, profiles and field notes. The map and profile of each 
section of line should be drawn upon the same sheet. This 
map shall show the transit line of the survey and the center 
line of the proposed final location of the water conduit. The 
m2ps shall also show what sections of the water conduit will 
be in flume, ditch, tunnel, pipe, etc., and the grade of each 
section. (b) Plans, elevations, and cross sections of each 
type of water conduit, showing material, dimensions, grades, 
flow line, and capacity and plans and elevations of intake 
works and forebays. 

‘3) A map on a scale of not more than 50 feet to the 
inch, showing the proposed location of the power house, other 
buildings, ete., shall be filed for each power house site that 
will be a part of the power project or projects applied for. 
This map shall also state the proposed type and estimated 
number and rated capacity of the water wheels and gener- 
ators to be used. 

(4) A map of the survey of the proposed final location of 
the center line of the transmission line, on a scale of not 
more than 1000 feet to the inch, shall be filed for such por- 
tions of transmission lines as are located upon National For- 
est lands. 

(5) A general map of the power project or projects ap- 
plied for on such a scale that the entire survey may be 
shown upon a single sheet, shall be submitted whenever 
more than two detail sheets are required to show the entire 
location (see par. E); also a similar map showing the entire 
primary transmission system from power house to points of 
distribution. Both power projects and transmission system 
may be shown upon a single sheet, provided that the com- 
bined map can be drawn on a scale of not less than 2 inches 
to the mile. General maps should also be prepared as key 
maps by indicating thereon by outline and number or letter 
the location of the areas covered by the several detail sheets. 

(F) Copies of field notes in triplicate of the entire final 
location survey of water conduits, and transmission lines, 
the exterior boundaries of power house and reservoir sites, 
and all reference lines to public land corners. 

(G) Estimates in triplicate for each power project of (1) 
the total average effective head to be utilized, and the per 
cent thereof to be obtained from dam and from water con- 
duit, respectively; (2) the stream flow, and the per cent 
thereof made available from storage by the project works 
and by other works, respectively; (3) the area to be flooded 
by the dam below the flow line fixed by the estimated average 
effective head; (4) the length of the proposed water conduit 
(from intake to tailrace outlet), and the number, length and 
size of pressure pipes; (5) the area and available capacity 
of each proposed storage reservoir; (6) the available storage 
capacity of forebays (or diversion ponds); (7) the probable 
load factor of the power system, and (8) the distances in 
miles of primary transmission. 

These estimates should be accompanied by complete state- 
ments in detail of all data on which they are based, including 
stream measurements, rainfall, runoff and evaporation re- 
cords, drainage areas, total static head and losses in head, 
probable maximum, minimum, and average power output, load 
curves of the power system, efficiencies of machinery, prob- 
able points of delivery of power, and all other pertinent in- 
formation. 

(H) Such evidence of water appropriation as is specified 
in Regulation L-10 (G). If such evidence has been filed with 
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a preliminary application only such additional evidence, in 
general, will be required as will cover appropriations or 
transfers subsequent to the date of the evidence filed with 
the preliminary application. But whenever the approval of 
a local administrative official or board or commission is a 
condition precedent to the right either to take and use water 
for power purposes or to engage in the business of the gen- 
geration, transmission, or distribution of power, certified evi- 
dence of such approval must also be filed with the application 
for final permit. 

(I) A detailed statement in triplicate by the applicant 
of the time desired for making financial arrangements, for 
completing preliminary construction, and for beginning “con- 
struction of the project works” as defined in Regulation L-7. 

(J) The application shall be accompanied by an affidavit 
of the applicant’s engineer and a certificate of the applicant 
(see pp. 31 and 32). Affidavits and certificates will not be 
placed upon maps, plans, and other exhibits, but will be filed 
as separate exhibit. 

The maps and field notes shall show reference lines to 
initial point of survey, to termini of water conduits, and to 
termini of transmission lines (when within a national forest. 
or not more than two miles outside its exterior boundary 
measured along the transmission line). The maps and field 
notes shall also show the intersection of the survey line 
with the section lines of public land surveys and with boun- 
daries of national forests and other reservation of the 
United States. 

The termini of water conduits, the termini of transmis- 
sion lines, the intersections with boundaries of reservations 
of the United States, and the initial point of survey of 
nower-house sites shall be fixed by reference by course and 
distance to the nearest existing corner of the public survey. 
The initial point of the survey of reservoir sites shall be 
fixed by reference by course and distance to the nearest 
existing corner outside of the reservoir by a line or lines not 
crossing an area that will be covered with water when the 
reservoir is in use. When any such terminus, intersection, 
or initial point is upon unsurveyed land, it shall be connected 
by traverse with an established corner of the public survey, 
and the distance from the terminus, intersection, or initial 
point to the corner shall be computed and noted on the map. 
When the nearest established corner of the public survey is 
more than two miles distant, this connection may be with a 
permanent mark on a natural object or a permanent monu- 
ment which can be readily found and recognized. The field 
notes shall give an accurate description of the natural ob- 
ject or monument and full data of traverse as required 
above. The intersections of the survey lines with section 
lines of the public-land survey shall be referenced by course 
and distance to the nearest existing corner along the section 
lines intersected. If no corner can be found within a half- 
mile of the survey line, the fact may be noted on the map 
and in the field notes, and the reference omitted. The maps 
shall also show all lines of public-land subdivisions by of- 
ficial survey; the protractions on unsurveyed land of section 
and township lines, such protractions in any national forest 
to conform to the diagram accompanying the proclamation 
establishing the boundaries of such national forest; and the 
status as to ownership of all lands of the power project 
or projects, designating separately lands patented, lands of 
the United States entered or otherwise embraced in an un- 
perfected claim under the public-land laws, unreserved lands 
of the United States, and, separately for each reservation, 
lands included within national forests and other reservations 
of the United States. Elevations and contour lines shall be 
based on United States Geological Survey datum whenever 
available. 

Each separate original map, plan, set of field notes, esti- 
mates and data, evidence of water appropriation, articles of 
incorporation, etc., shall be plainly marked “Exhibit A,” “Ex- 
hibit B,” etc., respectively, and referred to by such designation 
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in the application. Maps and plans shall in addition be de- 
scribed in the application by their titles as “Exhibit A, map 
of location of,” etc., “Exhibit B, plan of,” etc. Duplicate and 
triplicate copies, etc., when required, should be marked “Ex- 
hibit A, duplicate,” “Exhibit A, triplicate,” etc. Maps should 
be rolled for mailing, and should not be folded. 

A final application shall not initiate or maintain any 
priority until every map or paper required by Regulation L-9 
and by this regulation has been filed in the manner pre- 
scribed. 

Reg. L-12. No applications will be accepted for prelimi- 
nary permits for power projects of 100 h.p. total capacity or 
less. Applications for final permits for such projects shall 
be in writing, dated, and signed by the applicant, and, in 
addition to the items specified in Regulation L-9, shall be 
accompanied by: 

(D) A map showing the location of dams, reservoirs, con- 
duits, power houses, and transmission lines or other works. 

(E) Field notes of the survey. 

(F) A statement of the amount of water to be diverted 
for use, the maximum capacity of the diversion works, and 
the total head to be utilized. 

(G) Such showing as is specified in Regulation L-11 (H). 

The map shall be drawn on tracing linen and may be on 
any convenient scale. The map shall show, with reasonable 
accuracy, the extent and location of each reservoir site, 
water conduit, power transmission line and power-house site. 
It shall also show: For each reservoir site, the distance and 
bearing of the initial point of survey from the nearest exist- 
ing corner of the public survey, the location of the maximum 
flow line, and the area and available storage capacity of the 
reservoir; for each water conduit or power transmission line, 
the distance and bearing of each terminus from the nearest 
corner of the public survey, the location of the center line 
of the conduit or transmission line, its length, and the inter- 
sections of the center line with the boundaries of national 
forests and other reservations of the United States; and for 
each power-house site, the distance and bearing of the initial 
point of survey from the nearest corner of the public survey, 
the location of the exterior boundaries of the site, and the 
area. If on unsurveyed land, or if on surveyed land, and cor- 
ners cannot be found within one mile, the distances and 
bearings may be taken from a permanent mark on some 
natural object or permanent monument that can be readily 
found and recognized. 

In the case of temporary developments only the District 
Forester may, in his discretion, waive such of the preceding 
requirements as are not necessary to the purpose of such 
application. 

The legal requirements of Regulation L-9 are nec- 
essary to determine whether or not the applicant can 
legally enter into a water power agreement with the 
United States Government. The maps are required 
so that the permittee’s works may be accurately 
located on the land maps of the Government and his 
rights thereby protected. The power data are required 
to determine the value of the land for power purposes 
so that proper rental charges may be collected for the 
land used and occupied. The duly certified copy of the 
right to use water under the state laws is required so 
there will be no conflict between the state and the 
nation regarding the project. 


BANKING OPPORTUNITIES IN SOUTH 
AMERICA. 


The Bureau of Foreign and Domestic Commerce, 
Department of Commerce, has just published an ac- 
count of “Banking Opportunities in South America,” 
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written by Dr. William H. Lough, a well known finan- 
cial writer of New York, which ought to be in the 
hands of every banker, every manufacturer doing a 
foreign business and every exporter in the United 
States. It is another step toward the establishment 
of American banking facilities in South America and 
is the result of Mr. Lough’s six months’ trip through 
South America. It deals with the subject in a clear, 
concrete and concise form. 


The British banks in South America, according to 
Mr. Lough’s report, have taken the lead in financing 
the development of the principal countries. Of these 
there are five with an aggregate capital and surplus of 
some $60,000,000 and total deposits and credits in ac- 
count current of over a quarter of a billion dollars. 
They have in the main been quite successful, the larg- 
est and most important British institution having paid 
dividends of 20 per cent annually for many years pre- 
vious to the outbreak of the European war. This in- 
stitution is the London and River Plate Bank, which 
was established in 1862, and has now a paid-up capital 
of $9,000,000, with some thirty branches, including 
subsidiary banks in Brazil, Chile and Peru. The other 
British banks, while paying less dividends, have all 
established themselves firmly. 


German banks are next in order of importance and 
are represented by four institutions. These have devel- 
oped largely as a part of the German plan of assisting 
commercial expansion, although Mr. Lough says so far 
as South America is concerned there is no evidence to 
show that the German government has lent its active 
assistance to the upbuilding of these institutions. 
They have rather been the product of the German bus- 
iness organization by which each of several groups of 
industries centers around its own particular bank. In 
furthering the iaterests of these industries the banks 
have found it desirable to establish themselves in South 
America. They have in the main also been successful. 

The only American institution on the ground, the 
National City Bank of New York, has not been estab- 
isted long enough to permit any extended review of 
its activities or its success. Mr. Lough’s report indi 
cates that there is room for many other branches of 
American banks in South America, but it is clearly evi- 
dent that these must be established and managed along 
right lines if they expect to become successful. The 
best present opening appears to be on the west coast 
in Chile and Peru, as neither the Europeans banks nor 
the National City Bank of New York has as yet paid 
so much attention to this field as to the east-coast 
countries. 


It is suggested that American bankers and other 
financial men might find it worth while to unite to 
establish in South America either an independent 
\merican bank or a branch bank of institutions in this 
country. The report discusses every phase of the 
problem of establishing such American institutions and 
every banker who is practically interested will find in 


it an exhaustive treatment of the subject. This report, 
Special Agents Series No. 106, “Panking Opportuni 
ties in South America” may be obtained from the Su 


perintendent of Documents, Government Printing 
Office, Washington, D. C., for 20 cents 
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December the fourth marks the passing of the 
greatest international exposition the world has ever 
witnessed. But, though exposi- 
tions may pass with their material 
embellishments, they never die. 

Astronomy informs us that out 
in the infinity of space a myriad of worlds exist. Many 
of these great bodies have ceased to send forth light 
into space and yet though invisible to the eye the 
gigantic intersecting forces that these hidden or so- 
called dark bodies exert is today full-orbed and as pow- 
erful as in the day of their creation. 

So it is with a great exposition. The magic jewel 
city, the city with its majestic tower, will forever pass 
from our vision. But who will say that its powerful 
influence in correlating and advancing the products of 
genius and peaceful achievement will ever pass. Such 
a force as this is indestructible. 

And the advantages, or to put it plainly the 
profits to be gained by this great human achievement 
have just begun to flow. The name of the great 
empire west of the Rockies, will for a generation be- 
come a byword in practically every household or in- 
dustrial activity where human accomplishment and 
progress in human endeavor are cherished. All the 
literature and proceedings of learned societies, all ac- 
counts of travel, all initial descriptions of progress 
in arts and invention, indeed every conceivable trans- 
mission of human intelligence must of necessity carry 
with it the environment and surroundings of this great 
exposition with its eight hundred conventions and its 
assemblage of mammoth exhibits. 

Hence, in dollars and cents the ultimate measure 
of the financial success of this exposition to the com- 
munities and peoples that contributed to its accom- 
plishments is difficult to compute. But, when fifty 
years from now, we shall see San Francisco and the 
Pacific Coast cities, the commercial centers of a vast, 
Pan-Pacific empire, no one will deny that in its accom- 
plishment much was due to this master stroke of pub- 
lic enterprise. 


The Passing of 
the Exposition 


The “Electrical Prosperity” campaign of this week 
has indeed proved beyond all cavil what can be accom- 
plished in the way of bringing 
about the much talked of psycho- 
logic state of mind that induces the 
feeling of prosperity in the minds of 
the people of the nation. 


Prosperity 


Let us see to it that this feeling of inward content- 
ment, this feeling that all is well, be permanently re- 
tained in the mind of the individual. In the fifty-two 
“seven day” periods of the coming year let us never 
allow for one instant the entrance of weak prosperity 
but make each and every seven day unit a prosperity 
week. 

For when the word weak precedes prosperity it 
furnishes the “w” that allows want, worry, wails and 


whims to enter; the “e” that spells envy, evasion and 
extermination, likewise creeps in, and with it the “a” 
that makes apology, apathy, assassin and ass ready to 
stroke with the “k” that kills prosperity. But on the 
other hand if we make the new year an ever recurring 
prosperity week we follow up prosperity with the “w” 
that wills, that works, that whips, that warms, that wel- 
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comes; the “e’’ which emphasizes by its repetition that 
electricity eclipses, economizes, endures, earns, ex- 
cells, when followed by the “k” that gives the key 
wherewith to silently transform the pessimistic and 
restraining “nit” and “not” enabling us thereby to 


knit human effort into a knot of mutual blessing. 


The announcement during the week of the forma- 
tion of the American International Company to finance 


The Trend 
Toward 
South America 


and control enterprises in all parts 
of the world, marks the beginning 
of a new era in American engineer- 
ing enterprise, especially since the 
manager of one of America’s foremost engineering 
corporations has been chosen to personally direct this 
mammoth new banking venture. 

During the past score of years, which have wit- 
nessed such vast internal development in the United 
States, American capital and American engineering 
effort have had enough to engage their attention in 
building transcontinental lines, vast hydroelectric net- 
works, comprehensive irrigation reclamation projects, 
and countless other engineering feats that have con- 
tributed much toward making this country the wealth- 
iest and most substantial nation on earth. 

The building of the Panama Canal, coupled with 
the unprecedented exploitation of its possibilities, 
which have been disseminated far and wide to the 
millions that have attended the Panama-Pacific Expo- 
sition has, however, given an impetus to the pio- 
neer in finance, adventure and trade to turn his 
attention toward South America. Then, too, the sud- 
den rupture or at least slackening of trade relations 
between Europe and these countries have made the 
field one that may be entered with somewhat less dif- 
ficulty than might otherwise have been anticipated. 

This new epoch in international engineering ex- 
pansion offers peculiar allurements to engineers and 
financiers of the West. Here on the Pacific Coast have 
been drilled and trained scores of sturdy pioneers in 
the art of engineering achievement. The very atmos- 
phere is akin to that which is to be experienced in the 
new and promising countries to the south. And best 
of all, here are groups of men that are enabled to 
reproduce the financial successes that have been accom- 
plished and avoid repeating the failures and miscalcu- 
lations of the past. 

Two essentials, in addition to highly developed 
engineering ability, seem absolutely necessary for the 
successful launching of enterprises in South America. 
The first is that those engaging in this work should 
thoroughly familiarize themselves with the language 
and customs of the people. The second is that strong 
financial backing is absolutely necessary, since these 
countries to the south are in the processes of develop- 
ment, hence lack funds. 

The first condition is already being anticipated by 
thousands in the study of Spanish and in the devotion 
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to reading of South American traditions and customs. 
The second condition seems to be well anticipated in 
the company above alluded to in that a capitalization 
of $50,000,000 is being subscribed by some of the 
strongest financial interests of America. Undoubtedly 
numerous similar undertakings will be launched in se- 
quence as need for them will arise. 

All those with their ears to the ground awaiting 
the reopening of engineering construction will do well 
to consider visiting some of the wide-awake and in- 
vigorating countries to the south. 


The very use of the word “inventor” brings to the 

average mind visions of an Edison and his wondrous 

creations, or of a Bell perfecting 

“Looking Afield” = telephone or of a See, 

wizard of plant life. Such visions 

as these are, however, like that 

limited view which appears to one when viewing the 

beauties of nature from some eminence with a gaze 
fixed only upon a small portion of the horizon. 

In its broadest aspects all those who have a part 
in devising something not before known are inventors 
in the truest sense of the word. Thus it is true that that 
great body of men engaged in commercial life who 
create and devise new channels of business endeavor, 
new fields of commercial enterprise are after all, 
though unheralded as such, the grandest and most sub- 
stantial of that honored class known as inventors. 

Indeed it may be emphatically stated that in times 
of business stress those men who look afield and ferret 
out new sources of commercial enterprise prove them- 
selves the greatest in their class for no one will ever 
know the far reaching effect their efforts have in sta- 
bilizing every form of business endeavor and in keep- 
ing the wheels of industry moving as it were. 

The plan for the putting forth of a successful and 
brilliant commercial enterprise does not, however, 
spring from the mind of man full-armed. Invention, 
strictly speaking, is little more than a new combina- 
tion of those images which have recently gathered and 
deposited in the memory. It has been well said that 
nothing can be made of nothing. For he who has laid 
up no materials can produce no combinations. 

In the application of this principle, methods of 
modern efficiency either assist in bringing new busi- 
ness or else result in confusion and stagnation. 

To be of true assistance in upbuilding and cre- 
ating new business, efficiency research must look 
backward and apply past experience to present needs. 
It must at least improve where it cannot invent. It 
must give somewhat of novelty to that which is old, 
condensation to that which was diffuse and enlighten- 
ment to that which was obscure. With such a 
mechanism perfected in its highest development, man 
becomes in the commercial world an arch machine of 
which all the artifices of past business experience be- 
come to him toy models with which to play and perfect 
for future endeavor. 





' PERSONALS 


N. D. Powell, electrical contractor of Stockton, Cal., is a 
visitor at San Francisco. 

G. E. Donaldson, chief engineer E. L. & P. Co., of Alma, 
Wash., is visiting San Francisco. 

C. V. Schneider, electrical contractor, Sacramento, Cal. 
Was a recent visitor at San Francisco. 

G. M. Gest, conduit engineer and contractor of New York 
City, is a recent arrival at San Francisco. 

Eimer Dover, vice-president and Pacific Coast manager 
H. M. Byllesby Company, is at San Francisco. 


H. Wallace of the firm of Wallace & Smith, electrical con- 
tractors, Lodi, Cal., is a visitor at San Francisco. 

W. Edwin Wells, electrical engineer of Newell, Wash., 
is at San Francisco on a business and pleasure trip. 


Robt. Wm. Hemphill, Jr., of the Detroit Edison Company, 
Detroit, Mich, was a visitor in San Francisco last week. 

A. L. Bradley, chief electrician Hammond Lumber Com- 
pany, Eureka, Cal., is a recent arrival at San Francisco. 

W. P. Brew, president Southwerk Foundry & Machine 
Company of Southwerk, Pa., is at San Francisco on a business 
trip. 

Nemo S. Folls in charge of the United States telegraph 
office at Petersburg, Alaska, is spending a few weeks at San 
Francisco. 

James Oliver Jensen, secretary and general manager of 
the Los Gatos Telephone Company, spent a few days last week 
at the exposition. 

Murray Orrick of the Western Electric Company’s San 
Francisco sales organization, has been appointed Jovian Tri- 
bune for San Francisco. 

H. A. Hickman, chief engineer of the steam plant, South- 
ern Sierras Power Company, San Bernardino, is a recent 
arrival at San Francisco. 

E. C. Locke, engineer with the Mount Whitney Light & 
Power Company, of Visalia, Cal., was a recent visitor at the 
Panara-Pacific International Exposition. 

Fr. Nannestad, manager Stavanger Elektricitetsverk, 
Stavanger, Norway, is a recent visitor at San Francisco study- 
ing Western conditions, and incidentally enjoying the expo- 
sition. 

S. F. Carr, sales engineer of the Westinghouse Electric 
& Manutacturing Company, and also connected with the Ha- 
waiian Electric Company, Ltd., Honolulu, returned home the 
first of this week after several weeks’ stay in San Francisco. 

H. M. Byllesby is now making a tour of inspection of the 
California properties under the management of H. M. Byllesby 
& Company and will spend several days in San Diego, Los 
Angeles, Stockton and San Francisco, returning to Chicago 
early in December. 

H. C. Kendall has resigned as traffic engineer with the 
Portland Railway, Light & Power Company to accept a posi- 
tion of larger responsibilities under his former chief, F. W. 
Hild, now vice-president and general manager of the Denver 
Tramway Company. 

Dr. P. G. Agnew, associate physicist, United States Bureau 
of Standards, Washington, D. C., with Professor Woods of the 
Johns Hopkins University, Baltimore, Md., were guests of 
C. H. Thordarson at the P. P. I. E. demonstration of his mil- 
lion volt transformer. 

H. P. G. Nostrand, manager electric appliance depart- 
ment and general superintendent of the Rathbone Sard Com- 
pany of Albany, N. Y., left for Los Angeles last week after 
spending a few days at San Francisco. Mr. Nostrand is 
traveling throughout the West studying electric range condi- 
tions from the power companies’ point of view. 
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W. C. Cates, manager of the Idaho Falls division of the 
Utah Power & Light Company; E. R. Owen, manager of the 
Logan division; P. M. Parry, manager of the Ogden division; 
D. C. Green, manager of the Salt Lake division; A. P. Merrill, 
manager of the southern division; J. A. Clay, general manager 
of the Western Colorado Power Company; R. Timmerman of 
Bingham and D. E. King of Park City, recently attended a two 
days’ conference of division managers of the Utah Power & 
Light Company at Salt Lake City. 


R. M. Balfe, substation charge engineer, British Colum- 
bia Electric Railway, Vancouver, B. C.; R. R. Beal, radio engi- 
neer Federal Telegraph Co., San Francisco; M. J. Brooks, 
chief engineer Ray Consolidated Copper Co., Hayden, Ariz.; 
J. A. Goetz, signal department Southern Pacific Co., Oakland, 
Cal.; Il. E. McCormick, electrical engineer, McCormick Lumber 
Co., McCormick, Wash.; A. L. Simmons, meter department, 
San Joaquin Light & Power Co., Fresno, Cal., and C. W. Swin- 
gle, electrical engineer, Halfway, Ore., have been elected asso- 
ciate members of the American Institute of Electrical Engi- 
neers. 


MEETING NOTICES. 
Portland Division National Electric Vehicle Association. 


At the regular meeting of the Portland division of the 
National Electric Vehicle Association, held in the Meier & 
Frank tearoom ten days ago, the following officers were 
elected: Lewis H. Reese, head of the electric vehicle depart- 
ment of the Frank C. Riggs Company, president; A. N. Stan- 
ton, who has charge of the delivery department of Meier & 
Frank Company, vice-president, and G. H. Beazan of the 
Northwestern Electric Company, secretary-treasurer. 


Jovian Electric League of Southern California. 


Another well-attended luncheon of the League was held 
at Christopher’s, Los Angeles, on November 24th, with 
Tribune Holland presiding and ‘Dick’? Northmore acting as 
chairman of the day. The league endorsed a petition to be 
sent to the mayor asking for the abolishment of tae local 
motion picture censor board. Membership Committee Chair- 
man Colkitt reported that several new members had recently 
been secured and that an active campaign is now in progress. 
Various reports regarding Prosperity Week were presented 
and a ladies’ committee for the elaborate electrical luncheon 
next week was appointed. On motion of Mr. Van Kuran it 
was decided to award the Rogan cup for the most successful 
meeting every four months instead of annually. A splendid 
musical program was rendered by the Fay sisters, who were 
followed by Attorney Herbert J. Goudge, who gave a most 
interesting and helpful talk on “The Divine Rights of Man.” 


Portland Sections, A. |. E. E. and N. E. L. A. 


The third bi-weekly luncheon of the Portland, Oregon, 
section of the A. I. BE. E. and the N. E. L. A. was held in 
the fifth floor dining room of the Portland Commercial Club, 
Wednesday, November 24th, Mr. A. C. McMicken acted as 
chairman of the day. The speakers of the day were: (1) B.C. 
Ball, president Willamette Iron & Steel Company, who spoke 
on “Our Greater Prosperity,’ as seen from the battle-fields 
of Europe. He had just returned from there. Mr. Ball said 
that prosperity was quite evident in all lines of business in 
the Middle West and East and that it was bound to come to 
the coast very shortly. He found the European countries quite 
confident of their ability to finance the war and that they 
were taking it as a matter of course. Some of them were 
already preparing for conditions after it was over. (2) John 
A. Laing, counsel for the Pacific Power & Light Company, 
handled the same subject as viewed from the signs of the 
times right in Portland. (3) Franklin T. Griffith, president 
Portland Railway, Light & Power Company, made a few clos- 
ing remarks. He said in part: The lumber business is the 
barometer of times in the Northwest. The southern lumber- 
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men have all the war orders they can handle and are now 
neglecting the Middle West business. This is coming back 
to the Northwest. Business always follows cycles; prepare 
for hard times which will follow the next wave of pros- 
perity. The best way to prepare for this in the Northwest 
is to develop the rural communities. Get the people back 
on the farms. He was glad to see the growing loyalty among 
all the various men in the electrical business. 


BENJAMIN BANQUET. 

Fifty-two executives and salesmen of the Benjamin Elec- 
tric Manufacturing Company attended a banquet given by 
the company’s manufacturing department to the members of 
the and advertising departments of the central division, at the 
Hotel LaSalle last Monday evening. 


E. A. Drake, factory manager, acted as toastmaster. In 
calling the meeting to order he referred to the fact that in 
order to co-ordinate the various departments of a growing 
organization after the manner required by scientific manage- 
ment, it became increasingly necessary that each should 
know something of the problems of the other. Harmony and 
co-operation were essential to successful business building. 
These could be promoted by a sympathetic study of the diffi- 
culties as well as successes in various lines of endeavor. 
With this thought as the keynote of the meeting the two prin- 
cipal speakers of the evening were introduced. The first was 
R. B. Benjamin, president of the company. He held his audi- 
ence in rapt attention with a preliminary historical sketch of 
the company’s development. After enumerating a number 
of handicaps which beset the path of the inventor he ex- 
hibited samples and models showing various steps in the 
evolution of an attractive new line of wiring devices which 
are now under consideration. He was followed by W. D. 
Steele, vice-president and general manager of the company, 
who discussed at some length the various factors which enter 
into the cost of an article after the items of material and 
factory labor had been disposed of. In a concise and clean- 
cut manner he followed the various operations incident to the 
manufacture and sale of goods, showing in detail their rela- 
tive importance, and pointing out how in the aggregate, rela- 
tively insignificant items of expense might appreciably in- 
crease the cost of an article to the ultimate consumer. 

Both addresses by the officers of the company were well 
received. They were followed by five minute rapid-fire talks 
on the following other subjects: 

“Quality of Material and Salesmanship.” 

“The Place of Advertising in Business.” 

“Engineering Department Problems.” 

“The Figuring of Costs.” 


“The Advantage of Bonus Rates in Production.” 
“The Metal Market.” 


“The New Field for the Factory Signal Horn.” 

“The Packing and Labeling of Goods.” 

“The Handling of Orders.” 

“Educational and Welfare Work Among Employes.” 


Among those who contributed to the discussion were: 
Messrs. A. E. Lubeck and G. B. Weber, salesmen; Andrew N. 
Fox, advertising manager; H. Pollard, superintendent of 
manufacture; L. W. Kester, manager of cost department; O. 
F. Westphal, inspector; C. B. Harlow, engineer of auto device 
division; H. A. Varnell, purchasing agent; J. Estes, foreman 
of traffic department; Paul Phillips, chief engineer; H. A. 
Frahm, foreman of plating department; J. M. Watson, fore- 
man of assembly department; Geo. Thyer, manufacturing 
order clerk; Fred Stranberg, order clerk, and C. H. Harrington 
and C. Vroman, stockkeepers. 

The music was in charge of Mr. M. J. Cleary, who has 
recently left the engineering department to take a position on 
the road. 
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THE JOURNAL OF ELECTRICITY IN RUSSIA. 

The following letter may be of interest to our adver- 
tisers: 

To the Editor of the Journal of Electricity, Power and Gas, 

San Francisco. 

With this letter we have the honor to ask you to note 
in your esteemed journal for the information of your read- 
ers that our company who are concessionaires of electric 
lighting stations in Pawlowsk Uman, Kamenetz-Podolsk and 
of Tramways in Elizabethgrad, and Uman have opened at the 
present time a branch for resale of electrical machines and 
apparatus, and insulating materials, and also of steam and 
naphtha engines, as well as of water turbines, and desire to 
enter into relations with first class factories in your country 
producing these goods with the view of becoming their agents 
in Russia. 

At the same time we have the honor of informing you 
that as our company belongs to the Russian and French 
Bank, we have full possibility to offer for all our engage- 
ments the complete guarantee of this bank. 

We hope that you will not refuse to fulfill our request as 
soon as possible and 

We remain, yours faithfully, 
Russian Society for Electrical Enterprises, Ltd. 

Petrodgrad, October 25, 1915. 


TRADE NOTES. 

Aug. Lutz, of the sales force Pacific States Electric Com- 
pany, San Francisco, is a national prize-winner in the sales 
campaign of Every Ready batteries. 

With the close of the Panama-Pacific Exposition, C. R. 
Hunt, Pacific Coast representative of Robbins & Myers has 
moved his offices from the exposition to the seventh floor 
of the Rialto Building, San Francisco. 

The Independent Electrical Supply Company of Los An- 
geles will, on December ist open a branch office at 59 Second 
street, San Francisco, with Burton Y. Gibson and A. L. Har- 
rison in charge. 

A new adoption of the ingenious C-H quick-action, high 
capacity switch mechanism is used, which makes it possible 
to easily handle the larger circuits. They are made in ceil 
ing, pendant and threaded-cap types; the shells being inter 
changeable with C-H brass shell sockets. 

The lumber industry in Tacoma has shown improvement 
during the past week and several mills are operating day and 
night shifts. The Northern Pacific shops have increased their 
working time from five to six days a week, affecting about 
500 employes. The Oregon-Washington Railway & Naviga- 
tion Company will begin development work for their ocean 
terminals soon by dredging a channel in the middle water- 
way capable of accommodating large ocean steamers. The 
concern will also double its stock yards capacity. 


NEW CATALOGUES. 

The Century Electric Company of St. Louis has just pub- 
lished a very interesting little folder entitled “The Little 
Tots,” describing a number of their small motors. 

“Finding and Stopping of Waste in Modern Boiler Rooms” 
is the title of a 68-page book devoted to the use and design 
of Cochrane Meters, issued by the Harrison Safety Boiler 
Works, Philadelphia, Pa. 


Westinghouse Electric & Manufacturing Company have 
just issued a booklet entitled “Christmas Campaign,” filled 
with most valuable selling points for jobbers and dealers \ 
postal card will place it on your desk. 

‘“Motor-Generator Sets” are described in leaflet No. 3742-A 


just issued by the Westinghouse Electric & Manufacturing 
Company. Motor-generator sets from 2 to 200 kw. capacity, 
consisting of squirrel cage induction motors and direct current 
generators are thoroughly described therein. 
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r | NEWS NOTES 


ILLUMINATION. 

PHOENIX, ARIZ.—A franchise has been issued to the 
South Side Gas & Electric Company by the board of super- 
visors. 

LIMON, COLO.—W. J. Cowhick of Pueblo, has petitioned 
the city council for a franchise to install and operate an 
electric light plant in this town. 


SANTA BARBARA, CAL.—When the new pavement on 
State street is put in the accepted design of ornamental lights 
for the street will be installed at the same time. 


PASADENA, CAL.—'ihe city trustees are considering 
specifications for ornamental lights to be installed on Green 
street, between Fair Oaks and Pasadena avenues. 


RIVERSIDE, CAL.—The common council has passed a 
resolution of intention ordering Robusta street improved by 
the installation of electric poles, conduits and lamps. 


EL MODENA, CAL.—The residents of this city are con- 
sidering a proposition submitted by the Southern Counties 
Gas Company for supplying the district with natural gas. 

IDAHO FALLS, IDAHO.—J. A. Jones and E. G. Kindred 
have made application to the public utilities commission for 
permission to install and operate a gas plant at this place. 


AZUSA, CAL.—The City Electric Supply Company of Riv- 
erside has been awarded a contract for installing 100 cast 
iron electroliers in the city of Azusa. The bid totaled 
$6744.50. 

STAYTON, ORE.—The Stayton Electric Light Company 
has secured a franchise in the city of Sublimity for the trans- 
mission of electric power. They will furnish street lights in 
that city. 

NATIONAL CITY, CAL.—The board of trustees has 
adopted resolution accepting the offer of the S. D. Consoli- 
dated Gas & Electric Company to install all night service 
street lighting. 

ANAHEIM, CAL.—The trustees have endorsed a project 
of lighting a number of main intersections of highway. It is 
estimated that the cost would be $18 per year to have gas sup- 
plied for each light. 


TRANSMISSION. 


CARSON CITY, NEV.—F. E. Tuttle, mechanical engineer 
of San Francisco, is here to arrange for the construction of a 
power line to the property of the Comstock Tailing Company 
at Morgan Hill. 


CORONA, CAL.—The Southwestern Portland Cement Com- 
pany has entered into a contract with the Southern Sierras 
Power Company to furnish them electric energy for all re- 
quirements at their new plant located at Victorville for a 
period of 20 years. 

PLACERVILLE, CAL.—The work of installing the new 
unit in the power house of the Western States Gas & Electric 
Company on the American River near here, has been practi- 
eally completed. The power house will then be in position 
to generate 6000 horsepower. 

PROVO, UTAH.—The county commissioners of Utah 
county have granted a franchise to John D. Childs and others 
to run a power, light and telephone line from Springville to 
Spanish Fork. ‘Mr. Childs and his associates are planning 
to develop power and light near Springville. 

CHEYENNE, WY0O.—According to S. B. Williams, chief 
of the Denver office of the U. S. Reclamation Service, private 
parties will shortly take steps for the construction of a 
gigantic water power and irrigation project in southern Mon- 
tana and northern Wyoming whereby a large amount of power 


will be developed and more than 100,000 acres of land re- 
claimed. The plans contemplate he says, the utilization of 
the waters of the Big Horn River and the construction there- 
on of an immense reservoir for the storage of water. 

ABERDEEN, WASH.—Tilden & Company of Seattle are 
attempting for the second time to secure franchises for all 
cities in the Grays Harbor country for the building of an elec- 
tric light and power plant. It is the purpose of the company 
to bring the power from Lake Cushman in the Sound country. 
The company, it is stated, has’ been capitalized for several 
million dollars. An effort last year to get the franchise failed 
in every city where applied for. It was then not certain the 
company had acquired power rights which were in dispute. 
Since then the rights have been acquired. 


TELEPHONE AND TELEGRAPH. 


LONG BEACH, CAL.—The Pacific Telephone & Telegraph 
Company has started construction of a new telephone trunk 
line to Seal Beach at a cost of $3000. 


LOS ANGELES, CAL.—The Pacific Telephone & Telegraph 
Company has filed an application for franchises here to cover 
those which expire in November, 1915. 

MESA, ARIZ.—Manager Kellogg of the Mountain States 
Telephone & Telegraph Company, states that the 1916 budget 
of the company provides for two new copper long distance 
circuits for Mesa and one for Chandler. 

SALEM, ORB.—Alleging that its present rates are not 
sufficient to provide a revenue for taxes and operating ex- 
penses and the interest on bonds, the Home Telephone & 
Telegraph Company of Southern Oregon has applied to the 
public service commission for permission to revise its rate 
schedule in Medford, Jacksonville, Gold Hill and Rogue River. 
The allegation is made that where current bills are paid by 
the tenth day of the month no increase will be made, save 
in the toll rate between Medford and Jacksonville. 


TRANSPORTATION. 


LOS ANGELES, CAL.—A franchise for an electric rail- 
way on Bandini street, has been awarded to the Pacific Elec- 
tric Railway. 

LOS ANGELES, CAL.—An ordinance has been adopted 
by the city council granting the City Railway Company a 21 
year street railway franchise on San Pedro street and South 
Park avenue, between Thirtieth street and Slauson avenue. 


SAN FRANCISCO, CAL.—The abandonment of the Chest- 
nut street loop and the reduction in the number of cars on the 
Van Ness avenue and Potrero avenue lines is planned by 
Superintendent Thomas Cashin of the Municipal Railways 
to meet the falling off of traffic after the Exposition. 


SALT LAKE CITY, UTAH.—The Salt Lake Terminal 
Company has acquired the Valley house corner and some ad- 
jacent property at South Temple and West Temple streets 
as the site for a new interurban terminal. In addition to the 
Valley house property, which was donated by the Mormon 
church the business men of upper Main street gave the ter- 
minal company a cash bonus of $75,000. Upon the site now 
occupied by the Valley house a $200,000 station is to be 
erected within the next five years, according to the terms of 
the contract. The work of constructing a temporary station 
will be started at once and will be completed within 90 days. 
All tracks, however, will be no arranged as to permit their 
use by other interurban lines, if so desired. As soon as the 
tracks and temporarary station are completed the passenger 
trains of the Orem and Bamberger lines will be operated into 
and out of the new terminus. 











